Analyses of time-based effort have determined that clinical genetic services are labor-intensive, although these data derive primarily from studying geneticists' efforts in the pediatric model. No studies have investigated the time and patient care activities of cancer genetic counselors (GCs) in traditional clinics with a medical geneticist (GC/MD) compared with genetic counselor-only (GCO) appointments. In this study, 6 GCs prospectively tracked time spent in patient care activities in both clinical settings. The authors found that overall, GCs' time spent per patient was lower for GCO versus GC/MD visits. No differences were seen in time spent on results disclosure, but differences were noted in case preparation, face-toface, and follow-up times. Furthermore, no differences were seen in number of case preparation activities or topics covered during a session. These data suggest that GCO visits result in better use of GCs' time, without a trade-off in number of patient-related activities.
The limited analyses have focused primarily on geneticists' efforts in a pediatric model. One study examined real-time work flow of medical geneticists and genetic counselors (GCs), and found that the average amount of professional time was 7 hours for new patients and 3.5 hours for followup cases. 3 In a more recent study, cancer GCs of the National Society of Genetic Counselors (NSGC) were surveyed on their clinical practices. 4 Participants were given an example of the typical patient encountered in a cancer genetics clinic and asked to estimate the amount of time they would spend on an initial patient encounter. Half of the respondents estimated they would spend more than 60 minutes with the patient. 4 They also reported that approximately 50% of GCs had some level of direct physician involvement in their patient care, and in most cases (81.6%) for billing purposes. 4 With the inception of CPT code 96040 and licensure, GCs have an avenue for professional recognition within their scope of practice. Furthermore, increased awareness of cancer genetic counseling services has created a higher demand for appointments. Thus, expansion of these services is required and must be achieved in a manner that efficiently provides care, without sacrificing quality, in the context of limited workforce.
No prospective studies have examined the time and labor efforts of cancer GCs. This study investigated the actual time spent on patient-related activities (visit and pre-and post-visit time) for GCs providing services in 
Methods

Patient Tracking
Between July 2009 and March 2010, 6 cancer GCs (years of experience at the beginning of the study ranged from 0 months to 10 years) prospectively tracked time spent and activities performed relevant to outpatient-related care and direct patient interaction. This study was conducted with the approval of the Cleveland Clinic Institutional Review Board. All sessions were noted as either GCO appointments or GC/MD appointments. Most patients were randomly scheduled as GCO or GC/MD appointments based on their preferred date and clinic location, except for patients referred for a PTEN hamartoma tumor syndrome (PHTS) evaluation, which tended to be scheduled upfront as a GC/MD appointment. Items recorded included whether a genetic counseling student was involved, the reason for referral, suspected genetic diagnoses, ICD-9 code applied to the visit, and type of genetic testing pursued.
For each patient, the GCs documented in minutes the amount of time spent on case preparation, with the patient (including, when appropriate, time spent waiting for and with the GC/MD), in follow-up activities, and, when applicable, disclosing genetic test results and subsequent documentation. Within the time spent on case preparation, on topics covered in the session, and for post-initial visit followup, GCs also tracked the activities they completed. These activities are listed in Table 1 . If genetic testing was ordered, the GCs noted if the results were discussed over the telephone and/or in person, and if a telephone encounter was documented in the electronic medical record, a patient letter was written, and/or a family letter was written.
Statistical Analyses
The patient visits were divided into 2 groups for comparison: GCO visits and GC/MD visits. Twotailed unpaired t tests and Fisher exact test were used to make comparisons between the groups. P values less than .05 were considered significant.
Results
During the study period, 351 unique patients were tracked (242 in GCO clinics and 109 in GC/MD clinics). The most common reason for referral was a personal and/or family history of breast cancer (n=190). Figure 1 summarizes the suspected diagnoses, based on risk assessment of reported personal and family history information, for the patients seen at each visit type. Aligned with the greatest reason for referral, hereditary breast-ovarian cancer syndrome (HBOC) from BRCA1 and BRCA2 mutations was the most commonly suspected diagnosis (n=176). GCO visits trended toward seeing significantly more breast cancer referrals (P=.065) and suspected HBOCs (P=.0008) compared with GC/MD visits. A greater percentage of suspected PHTS cases were seen in GC/MD encounters (19.3%) than GCO visits (10.7%; P=.04). Overall, average time spent per patient was lower for GCO visits (105.5 minutes) than GC/MD visits (157.5 minutes; P<.0001).
Case Preparation
GCs performed a significantly greater number of preparatory activities on average for patients seen in the GC/MD clinic compared with GCO visits (2.2 and 1.6 activities, respectively; P<.0001). GCs also spent more time on case preparation in the GC/MD clinic (29.8 vs 16.2 minutes; P<.0001; Table 2 ).
Patient Encounter
GCs spent significantly less time with patients in the GCO visits than the GC/MD visits (52.3 vs 77.0 minutes; P<.0001; Table 2 ). However, the same number of items was covered during each type of visit (9.7 items for GC/MD and 9.8 for GCO; P=not significant [NS]), and no differences were observed in which topics were coved by GCs.
Follow-Up Activities
GCs also spent significantly less time on follow-up activities in the GCO visits than the GC/MD visits (27.0 vs 40.3 minutes, respectively; P<.0001; Table  2 ). However, the same average number of follow-up activities was performed regardless of visit type (2.6 vs 2.4 activities, respectively; P=NS). Figure 2 provides the distribution of the number of patients who proceeded with clinical testing, received results by telephone or in person, and returned for a follow-up visit. Over the course of the study, 69% of patients seen in GCO clinics underwent genetic testing, which was significantly more than the 54% seen in GC/MD clinics (P=.011). No differences were noted in the time of the results disclosure or number of patients who elected to receive genetic test results by telephone versus follow-up visit.
Genetic Testing and Results Disclosure
HBOC Cases
To ensure that the time difference observed between GC/MD and GCO visits was not a measure of the complexity of cases that were seen in the GC/ MD clinic, a subanalysis was performed on cases for which HBOC was the suspected diagnosis. As noted in Table 2 , no difference was seen in the amount of time spent on case preparation between the GC/MD and GCO visits (12.0 vs 16.8; P=.11). The average amount of time spent on follow-up activities and discussing results via telephone between the 2 models trended toward being significantly longer in the GC/ MD group (P=.052 and P=.057, respectively). A significantly shorter amount of time was spent on the patient encounter during the GCO visits compared with those in the GC/MD clinic (56.8 vs 69.8 minutes; P<.0001). No differences were observed in the number of activities performed for case preparation or follow-up, topics covered during the session, or the number of genetic tests ordered (P>.05). 
Discussion
Traditional cancer genetics services are provided by both a GC and medical geneticist. Approximately 50% of cancer GCs of the NSGC have some level of physician involvement in their patient encounters, with 22.2% requiring physician involvement in all consultations. 4 Almost certainly, some redundancies occur between the services provided by a GC and a geneticist when both professionals are involved in a patient encounter. Reasons for physician involvement vary, but include billing purposes, providing medical management recommendations, performing physical examinations, and physician preference. 4, 5 Currently, many challenges and opportunities are facing the field of medical genetics that beg the question, is it necessary for a GC and a geneticist to be involved in every patient encounter?
Providers in the field of genetics recognize that with advancements in genomic testing and decreased cost of genetic testing, an anticipated demand in clinical genetics services will occur. 5, 6 As of 2011, a total of 1419 medical geneticists were certified through the American Board of Medical Genetics, with a decreasing trend of physicians obtaining certification in this field. 7 Funneling patients through this limited number of physicians can lead to longer wait times for appointments and decreased access to services. Survey responses from cancer GCs of the NSGC suggested that they believed patient volumes were lower when a greater number of consultations required the presence of both a geneticist and a GC. 4 Additionally, approximately half of the respondents had a wait time of 3 weeks to more than 2 months. 4 This length of time for an initial consultation could be particularly problematic, especially for patients who plan to use genetic test results in their surgical decision-making. To create greater access, alternative service delivery models have been developed, including telephone 8 and group 9,10 genetic counseling and telegenetics. [11] [12] [13] Despite these models, most patients are still seen over 1 or 2 visits as in-person consultations.
Billing purposes are the most commonly cited reason for physician involvement in patient care. In 2006, CPT code 96040 was created to bill for genetic counseling encounters provided by a GC. The intent of this code development was to permit GCs to bill for services provided by the GC without a physician present, which can allow for independence from the medical geneticist's schedule and availability. As of 2010, an estimated 69% of NSGC survey respondents were billing for genetic counseling services, but of these individuals, only 24% were using CPT 96040. 14 Reasons reported for not using this code varied, and reflected limitations set in place by lack of licensure or institutional credentialing, and concerns regarding reimbursement rates.
14 Study of this code at the authors' institution, a large academic medical center, revealed that 63% of encounters billed under CPT 96040 had some level of reimbursement by private payers. 15 Reimbursement level for genetic counseling services varies nationally because of inconsistent state and federal recognition of GCs. As of September 2012, 16 states had licensure for GCs, with an additional 17 introducing or preparing to introduce bills. 16 This is the first prospective study of cancer GCs that examines time and activities related to patient care, compared with a traditional approach to patient care involving a GC and a geneticist. The authors found that, on average, GCO visits were shorter than appointments in which the GCs worked with a GC/MD (105 vs 157 minutes, respectively). Potentially, some of this time difference can be attributed to the GCs waiting for the geneticist to complete other patient encounters and/or in the time spent in the room with the geneticist, which 4 then that is an additional 5 hours per week that could be used by the GCs for patient encounters. The last Annual Report of the NCCN estimated that more than 160,000 new cancers cases per year are seen at NCCN Member Institutions. 17 If approximately 5% of those cases are hereditary, then 8000 patients at these centers would need to undergo a genetic risk assessment and, potentially, genetic testing in the setting of genetic counseling. Using the data from this study, a GCO model would be 30% more efficient than a GC/MD seeing this number of patients.
The authors found that GCs were performing similar activities for case preparation and follow-up, and covering the same number of topics in a session across both appointment types, suggesting that they did not vary the care they provided between GCO and GC/MD visits. Although this study was carried out at a single large academic institution, the authors suspect that similar results would be found at varying institutions. This study did not address patient satisfaction or understanding, which are important follow-up studies. Additionally, it would be interesting to see whether similar results were obtained for GCs who practice in GC/MD clinics with oncologists and surgeons rather than medical geneticists.
A potential confounder is that more complex patients, such as those with a suspected diagnosis of PHTS, were seen in the GC/MD clinics. To show that this dataset as a whole was not a reflection of complexity, a subanalysis was performed on cases in which HBOC was the suspected diagnosis. These data showed that GCs still performed the same tasks in a timelier manner. Interestingly, across all cases, clinical genetic testing was ordered more often in GCO visits than GC/MD visits. The reason for this is unclear and warrants further study.
The study findings support that GCs can see patients independently while still covering the same information that would be discussed during a combined encounter, which may be a better use of a GC's time in clinic. This model of patient care could allow for greater access to medical genetics services, because it would give GCs the opportunity to see patients in clinic alongside medical oncologists and surgeons. Additionally, this model could help to alleviate the geneticist's schedule of more routine cases, and allow greater time to be dedicated to more complex cases. The authors propose that a GC could independently see patients for an initial risk assessment. If sufficient information in the patient's personal and/or family history warrants testing, this could be accomplished at the first visit. If a physical examination is indicated to determine whether testing is appropriate, then the GC could triage the patient to either a combined appointment or separate visit with the geneticist. If necessary, the patient could be seen for a follow-up visit with the geneticist to receive medical management recommendations, because these visits have historically been shown to take less time. [1] [2] [3] These data support the adaptation of GCO visits that may be beneficial for GCs, geneticists, and patients.
